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R~sults Of the V1, III nSt III I,(IIIC i,iwp,r.,]i  o f ]2 riidi(,  rrllittlri~,  st[irs  tire presented  arlcl used

tc) p rov ide  8 prcli]rlinary link. ( i tlt(  !).11: (.IS 37 mCIIIth FiIS’J sc,llltioli  to [, VI, III cxtragalactic

refcrencc frar[ie. ‘J’he forttltll  })r(l:i~ 11111~.  c! t}lis l i n k  are U.h tlli’li~lr(s(corl(l  i n  glc)tlal r o t a t i o n

and 0 . 5  rnilliarcsecond })CJ  }c;ir ill I s fl II: I ratt O( r~, tation
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]Iipparcos refcrcmee  frames i s  iIIlporta IIt to IIIIi(> ‘Ilc f)]jli(al and riidic)  coordil~atc  systc]ns

for  rcgistratio]]  of il[iirgcs fit I)ot]l V,di(’](’ll, p}l, ‘ (O II I’’Ii IIC radio :ili(l q)tical data ill as-

tromctric and  geode t i c  sturlics,  rrTld to slo~}  WIJ -(sidual  ~,loba] )ota(ioll  c]f t h e  IIipparcos

frame for dynamical studies. Si]lc,c  1[4S?, w lIii\f  I)cc]l  co]l[ll]ctill~~,a  }ligll-accuracy  VI, III

astromctric  progra]n  of 11 c)pt,ically  l~ri[~,llt  J (i(li(~  Il[litti]lg  stars ill tllc h’c)rthern  Sky which
are objects  mrnmo]i t o  b o t h  franlcs (\] lj}~l  aII ~ IIip})al[os)  slid wllicll  can  be u s e d  t o

IiIlk thcm a t  t h e  milli-arcscc  lCVC1. Si]]c< I II!] 1, i si]r~ilar  VIJIH astlonlctric.  ]Irograrn  oll 3

southern stars has  hccn conducted I)Y a p,ro }} f)~Irtl CSII{()  in AustTalia  and  USNO. ‘1’}]esc

stars arc dis])layed  on the celestial s~)lI(I ( III l’):~)lc  1 and ale alllorlg tl]c Itlost ac t ive  o f

tlic  non-thcr]]]a.l  raclio-c]tlitting  sta  Ts
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Figure  1 :Sky  distril)i]tic~;l  t~” t}I( \;l,l\l lin]. stars fol

g’hc link  Lctwccn  t h e  cxtragalactic  (\~l,l{ I ) aIII! Ililjpalcos  fra]llcs
oretically  by Frocsc. h16 and Kovalcvsk. }’ (‘1 9}:’2)  tiIId ])in(]q:lcIl aTI(l

can be written ill lnatrix for]n as:

~, [1,, ,)10 j .~,,,) (I)

o,,//,, ;l/(/, ) (:’, ,;, jll]ohl, ) (2)

where OV/f), , c7/,1~,, &,,~l,l a]]d 0},,1, H)( tll( [ii [(cl {,11  Uliit-ve(.  tor  :111(1

IIi])}]arcos

has bccrl studied the-
}{owdcvsky  (1995). It

])IO])CI  ]notio]l  vec to r s
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frallIc,  respectively.  111 plillcil)lr. 1111 (Iirt( ticJr Is and ]Jro~)cl Illotio]ls of 2 Ii Ilk s tars  arc
sllflici(’llt to (letcrlllille tll(’ 3 :lllf’!~ ~ illl(l 1 ral.(s (,f l,-)lati[]ll (If llIcsc t~vo  rIiatIiccs. For

redundancy, the Vljlll  proKId Ii I ]rl 1 II( .XI~Jt}IIIJII  )Iclr)is]))ltl{ ~[loliitors  11  l i nk  s t a r s  and

th(’ Vl,lll plogran~  in t h e  SOllt ]lf’111 I 1( llli:i~)[clc }UOVidCS  at t]liS St~~C USCfU] d a t a  f o r  0116
link star at dcclillatioll  75” wllif 1, I1!l],I(vI’s collsi(lcrab]y  t}l( p,col[)etry of the l i nk .

2. VI,I]l ASZ’11f)h41’:’1  ’’ll’l[  :1’AI{AN4R’J’14:  I{S  01’” ‘.1’111’1 I ,  I N K  S’I’AI{S

We used  t}lc ])ll;]sc-lt’fcrcllciTl~~  \;] 111 tt (})] i(lue to :Iclli(vc I,c,lll  lli~,ll  s{llsitivity  l;’itll  lnulti  -

hour i]ltegrations  and high a( CUI ii{ y 1 IL1{lL.P,lI  nlc;[surcrllc~lt of t}ic  diflcrcntial  intcrfcrornct-
ric. phase between t}lc  target  stiil  al)[l  all al~ulally ~lcall}y  cxtl-a~,alactic  source  as a function
of tilnc. ‘J’hc clctails  of this tt.’f}illi(l~l~’ IS c’( :Icril)c(l in lmstIa(lc ri al ( 1 9 9 0 ) .

111 the Nort]icrll ]]crllisphc[v,  ii t,,Ifil ,f x{} \larklll \zl,ll I ~,l)s(riatiolis  have  bcexl conducted

froln  octobcr 1984  to  l)CCCIIII}<I  9’ ‘A it)J  ]a[iiot(lesco~)t’s”  lot atcd  ill t h e  colitinental  lJS
((;cddstonc  70-111 of tile  1)((],  $;},;c, \C v,ork, \~l,ll~4 a]ittrllias,  IIaystack, (;rcerl IIank
1 4 0 - f o o t ,  0}’1{()  130- fc)ot,  IJlliis((l  ‘,’ I /f IIat  C](ek) i+rt(l  ill l+luro])e  (Ilonn,  Mcdicina,
Noto, (lnsa]a, Cambridge , J(I(lI (II I!ii]l k), ‘1’hc distrihutiol(  of the Vl,ll] obscmmtio]ls  o v e r

t h e  year-s  i s  showJl  i]} F’ir,ult.  2 a!ttl pI:ti .s dlirill[,,  tll C lli[l]):l  T(”OS Ii]issioI]  (1990 January
1993 Marc]!)  to rninilnisc tllc IIOSS;I)I< cI[{ ct of ri<]ll-lil[carity  of the l)ropcr rnotiolls  c)f the

liTlk stars. ‘1’}lis effect could i)c ~i(,]]ili(  iIII if s(.)]]lc of tllc  link stals ]vcre dc)uhle  s t a r s  wi th

m
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11’igure  2 l)istlit)lltii’~1 (f [} f ~’], ]1]  (l\)Sclvati(,71<  otcI tlIc y e a r s .

]“or each star, the diffcmltial  \ I 111 (11~.)] li]iatcs  Jllcasulcd  at Irlulti])lc cpc)chs (the ]luInl)cr
of olmcrvations  is in ‘1’able 1 a) VI(]F’ II SI!l ill a wcip,htc(l  lerlstsfjuares-flt  to dcterr~line  i t s
])ositiol] ~, L r e l a t ive  to  t]]{ as>I’)( icitld :(. fclcll[(  quasa] soi)rcc at tile Tnicl-c})och o f  the

:{
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Obsm’il)g  S})a I), i t s  ~)ropcr n~otio]l  //(,  ,//,< ]1 It:tif to tllctxtI;l[,al:{[tic  l,ackgroulld  and  i t s
trig{)llol[l(’tlic  ])arallax  7r. A s  of O(tol It I l!l’)~) 1 1  Iillk  stals ill tll( X(,]tll(’rr) IIelnis])herc

and 011 C 1 1 1  tll(: S(~Uthcr  IIl }Icmispliclc  IIil’t(’  lli[,tl-~)rcclsioll \“llll  a<t)(~lllctric  J)ararmcters

and arc used  for the link prcscmtcd  I)c1ow. IJ[tiils  c)f the V],}]]  ol)strv  ations  for each star
arc ill ‘J’able la  and  the astronlctlic  1)1(.{ is)()]l~ fo r  t}lc V1.JIJI posifiolls,  p roper  motoins
a n d  trigonolllctric  parallaxcs  arc ill ‘1’ti})){  I t]. \ 1 111 c[lordinatcs  a71(l \]lj}]l  a n n u a l  proper
nlotioll  Collll}oncllts have  genera l ly  sill) lflillial( ~tcol]d forlnal  ullc(’rt,ailltics,  except  fc)r a
and 6 of 11 S 1 ( 3 1 3 0 3  and Cyg Xl  he(aIIsf t he I I;}{S [o[lr(linates  of tllcir  rcfcmnce q u a s a r s
have tl]c relatively large uncertainties 0,, >: :(~s / .i!ld 0/, of 1,5 IIlas, ‘1’lle lnost prccisc VI,  III
Jncasurerllcl)t  has been ac}licvcd  for o “ (’t 11 u il}i 1 tlc fcjr nla] ultcerta,lltirs  of 80 rrlicro-arcscc
in m, 6 relative to the cxtragalaciic 1( ’fc JcII( ( sI)uT (c I 611 I 343; 40 lIIi(Io aTcsec/year in /10)
}16 and 80 ]]licro-arcscc  in n . ‘J’}lc  st al o Y (’]11 IiiC)  the s] Itallcst a])glllar scparatioxl  with its
rcfcrcmcc  quasar (0.4°) and has LCCTI (IIIs(’t  i’(tl  I lIe n]o!.t (12 C])O(}IS of (~hscrvatioll).  Note
t h a t  tllc forlllFil  unccrtaillty  of t}lc al)sI)l IIl L ]ll. I itic)]l O f  0? (~r]l, (),2 ]I)illi-arcscc in ‘J’tiljlc

lb,  i s  l a rge r  than  tllc  u]lccrtainty  jllst  (]11(1’ (I.] f(I:  tllc  Iclativc ]Jositioll of tliis  star. ‘J’his is
because of t}lc  uIlc.crtai  Ilty of tile ai)st)lIIl(L  ])l]sit:t]ll  of tllc rcfcl(]]cc  source  1611-} 343,

‘J’ab]c la : \~],]\]  obscrvatio~]s  of  tl,( 1 2  lirl< Sti\-S.

Star

JJS161303

Algol

lJX AIL]

I1R1099

111)283447

111)32918

111{5110

02 CI1l

IJI)I $)9178

cyg x 1

Al{ l)ac

IN’! l’cfi
I

}11}’
luI]]bcr

12469

14576

16042

16846

19762

23106

6625’/

79607

103144

98298

109303

11299’/

Number  of
obscrvatio]ls

8

13

9

8

7

4

15

14

5

9

7

l’(’1; ()[1 If ~ S(par;itioI]  I
Stal-l{cfcrcllc(

1 ,0(’

1.1”

?.4”

3.4”

3.2”

4 .5 c’

(1.4(’

y,{)”

1 .6(’

:{,~ci

(1.7”



St;ir

1,s161303

Algc)l

(JX AltI

111{1099

111)283447

111)32918

IIlwllo

uy (;r}l

111)199178

Cyg  xl

Alt l,ac:

lh4 I’cg
I

‘o.sition
.J1lcmt.
(Ins.s)

3.00

0.70

0.5.5

0.30

0.80

0.75

0.90

0.20

().80

1,50

0.60

0.60

‘roper hlotj(lll !’l Hf;. I’ara]lax  i
Ullcc’lt.

(mas/}’1)  ~

0,38 ~

0.20 !

().3 3

0.30

0.36

0.70 1
0.?5

I

0 . 0 4

0.42 i

0.20 I

0.?() I

0.60 I

(l,,<s)

() :!?

() (ip

(1 f:;,,

(t ;!!)

().’) 1

(1.; ’(1

(1.’(l

o }1

[1.:()

[).:[)

(), / I

(1.(l)

I

I

I

I

‘1’ab]c 2 : l’orma]  ullccrtaiIltics  oftll[ IIi]ljl:tr,js astrc~rllct~i( ]ja[al[tctcrs  for  t}lclillk s t a r s

fro11]tlle37-lllc)r)  t}lsc)lutiollsfc,r  (l(,,,l,l{,i;,~ Ily I’lAS’I  (Ju]lc {):))

stlLr

1,s161303

Algol

lJX Al{]

llR.I  09!)

111)283447

}11)32918

llIt5110

0:’ (;11)

111)199178

Cyg x 1

AR l,ac.

IM l)cg

‘ositio]i
.JI~cert.
FA S’]’
(n)as)

12.

1.38

0.87

1.03
2.{)9

0.?3

0.63
Oog,j

0.7:{

0.92

0.59

0.93

‘roper  hlotioll ;l’l; )’< )’il’dllaX

lJnccrt. 1
l’AS’l’

(Inas/y,  )

16.

1.70 ~
1.37 !
]94

3.36

0.74

0.76
1.23

0.96

1.37

0.98

1.10

I

I
I
I



3. }JJI)I)AI{COS AS!I’I{ OMN’J’1{”1(’ 1)4 l/. /4h4l’ICl{S{S  01” ‘J’111’;  I, INK SrJ’All  S

‘J’hc IIi])parcos astrol[letric  paralnctcrs  I’(,1 t!If ]2 IIllk sla]s of t]iis T(~JoIt ~vcrc  p r o v i d e d
by FAS’J1 ba.scxl o n  the 37-lllonth  soluti~)ll fr [l(lIIJlc  stals a s  o f  ,lu Ilc 19{)5. ‘J’hc FAS’1’
precisiolls  arein”J’ablc2.

‘l’he rotation nlatriccs of equations (1) aTid (?] aTc Iltfinrd by Al, A2, /1:,, t}Ic 3 right-handed
rotation angles  aroullcl tl]e x-axis (o ()” ,( 11 [’) y-axis (Ck : ~“ 4 0 [’), ~-axis  (I5 z 90°
directioll)  t o  brilig  tllc  Ilipl)arcos  fra~ll( ilIl(I  (t}ill{idc]lcf:  \vitll  t}le \’ 1,111  reference  fra!llc. . .
and  AI, A2, A3, the 3 associated rates of rotili  ~]1. \lJitll  tllcsc  d{fi]litio]ls,  tile  ]natric,cs  o f
Cqs (1) a]ld (2) to tIansfor In the III])]J;II(  (I!. fral  II( ilito tl, c V],])] r(f~rc.]lcc fra Irle are :

We have deterlnincd  the 3 angles  of ]C)taii(,l .il, !:,, A:{ and  t}lc 3 r:itcs  ,4,,A?,~:~ of the

two lnatriecs [It(t.(, )] a n d  [~{] by a w(ig}lt(li  1(:1<1  .,(lua~cs-  fit, ‘1’lIe  fitlcd pariilnctcrs,  t h e

I’iib]ci  3. ‘1’hc good]lcss  o f  fit normalizedcorrelation matrix and the post-fit rcsidl]:ll!  a I( III

with the number of degrees of ftecdolrl is L](.( to llllity, ‘J’his was a{}lieved by inc.rcasilLg
t h e  quadratic]y  col]ll]i]lcd  fornla]  UI)C(’I  tailll i[~ [)~ VI JIII ?iIld F, As’l’ I)y  20(7(, only. ‘1’hc

re l a t ive ly  large value of .4:, ill ‘J’a})le  3 is l~c{ a:.tst t}leJc wtis ]]o iittrlll])t  l)y I+’ASrJ’ t o  tic
the 3 7  l]lont]l  solutio]]  t o  tllc  F’Kf~ a’> (loll{  ~JJf J i III Sly for tltc  3(I II, (JIIt}I 11’AS’J’ solutio]l.
‘J’lIis  has  J1O il]lpact  o]) t}le prcc.isic)ll  c,f t  1,[ II IIk, “1’}Ic follllal u]lc(rt:tillties  (If A l ,  ,4 Z, A:)
a n d  ~l,~z,j:l are ( ) .5  lnilli-arcscc  all{l  (),!) II,lli aIiscc ~)(.r year (’[’al}]c 3).

‘J’1112  rc)busincss  of  tlIc s o l u t i o n  l i d s  1)((,11 1,( :,tf  ,1 II) Illitti]ig tllc 17 li]lk s t a r s  il]to tlro illdc-
pcrldanl  subsets, c)Ilc with tllc 6 stars : 1,S)6 1:{[13, l.l XAl{l\  111)283447,  111{5110, CY(; X1,
AI{I,AC  and onc wit]l the 6 stars Al[t(,l, 11}{ I(II!I!! tll)3W 18, (-IY C]IJ, 111)199178, lhll’cg.
n o t a t i o n  anglrs  a]ld rates have bcc]l soll~,(l !(II w (t] t)tesc 2  subsets aIId colll})arcd.  q’hc
d i f f e r e n c e s  a r c  ill q’al)lc  4 and arc ]1o ]I](l[t  tli{tl t ~ t qUii(l IiItjCallY (olljl)illc(l  ullcertailltics
of tllc  2 solutio]ls.



I I l)iffcrcllccs  bctwccn solutio],  s I
I“AS’I’IIC  s t a r s )  1~’AS’l 2 (6  sia~s)

(Inas, mas/yr)

Al 0 . 8 2 - 0 . 8 0
A2 ‘ -10.22 ‘---’ 0.250
A,, 1.71 ‘--’ 1.500

A, -10 .59-0 .600

A* -10.17 - 0!200 I
A:{ -10.14 -0.10

I

Al = -24.71  + 1 - 0 . 5 1  rrmf
A2 = - 2 7 . 7 6  + / - 0 . 4 4  n~:
A3 = 56 .33  + / - 0 . 5 6  rr~>~.

PA] = -().34  +/- 0 . 4 9  n~%,.j>’]
PA> = - 1 . 0 3  + / - 0 . 4 0  rlk?”. /}’1

F’A3 > :{,L2 +/- 0.51 nk<?.1)~]

COll”e~t  ]C,fl rm=it]lx  :

I 00 -;?06 5:331
PA I I’J. J t>.’

Al 0.00 0.:1: .::1
M -0:06 1 . 0 0  -0:25 0 . 0 0 0, 0[, .:0
A? :.:: -:::: ).00 0.00 0.{1(1 ,,[,(1

F’A 1 0 . 0 0  1 . 0 0 ~ (1;, .11
PA2 0:00 0 . 0 0 0 .00  0 .02 1 ~)() ,,’[
PA3 0.00 0.00 0.00 0.11 -3.2’1  ,:1(

St a l-

1,s161303
AI .GX)L
mall I
HRI099
H1L?83447
H1J32918
HR511OSICK’RT{
CYGX 1
HD199178
AFUJAC
I MPFC

P e s t - f i t  l-es]
cOSrwcxm

(rms)
- 2 . 6 8 ( 1 5 . 0 )

4 . 7 6 (  1 . 8 )
- 2 . 8 9 (  2 . 4 )
0.02( 1 .4 )
6.66( 4.2)

-1.71( 1.8)
-1.10( 1.4)
2.83( 1.7)
0.60( 1.8!
0.35( 0.9)

-0.68( 0.8)
-1.2.4( 1.1)

duals

Jr:
-1.

-::
2.

-3.
- 1 .

::’IL( (.
-(),’/8( !
- ] . 1 0 (  v,

-[,18(  0..$)
(.:16( 1.;1

2,]$,( ~.g)

-2.02( 1.6)
0.10( 0 .6 )
4.1:1(  2.2)
0.9’/(  2.2)

- 0 . 1 1 (  1.1)
-0.21( 0 . 8 )

0 . 3 9 (  1.1)

s ta r s .  ])ost-fit  r e s idua l s  ill o, 4., ~f(,, ~1,.  til< giv(ll.

7



‘1’}Ic  angles  o f  ro t a t ion  A1, A2, A:, iII ‘l’tilI] :1 ; F(S clirtctly  r(latcd to the IERS c e l e s t i a l

reference  frarnc  througli  t h e  V],]]]  t(lc)r~li)iaics J tlIc r{fcrcllcc  clllasztrs  of  ‘J’able  5. ‘J’he

ll(;ltS  celest ial  refmence  frame is a ((j:lil]lilifi~:}ll of \’1,111  catalogucs  ]Jlocluccd  by s e v e r a l
indc]~c]ldant  V],]]]  groups every  year a~lil {:(][)tlirlcd ill SUCII  a way t}lat the d i r ec t ions  o f
a x i s  a r c  mailltai]led  flxcd o v e r  tll(. y~’als ~ ;II( ( 1988 (Arias, l~cissrl aIId l,estrade  199]),

I]cncc,  the IlippaTcos coordi~latcs  (}f arl~; :  [:] (~11 bc tl<illsf(]r~li(d  to tile  lltl{S rcfcrcnce
frame ~)y using cqs (1 )  and  (2 )  aJI(!  t}I( I(I atiLI aII[;]cs tind rtitcs o f  ‘] ’ab]e 3. ~’he 1}}{S

coordi]latcs  of the q u a s a r s  i n  Tabl( t, M ill III 1{1’iscfl  by 11;1{S  t.)cf(~lc  tllc  r e lease  o f  t}lc
lli~)parc.os catalogue but  only sut)lnillia T( :( tI;I(;  I ilarl~,(s arc cx]te(t(.(1. ‘J’hc rotatioIl angles

aIId rates of ‘J’able 3 arc specific to t]]{ l~? II (I II!II s:jluti(l~ls  provided l)y }1’AS’I’ in June 1995
alld will be superseded by the fil}al  3’(’  1111 II (II sc’lltioll  for t}lc rcl{tis(o of tllc  cataloguc.

‘J’able 5: IE}{S V],]]]  coordina.tcs  (J YOOO) :, d u]], (:rtaillti(s  (-! o ,, aI(d  :1 0$) of the rcfercncc

quasars used in the analysis. M o s t  of 111( S( cl[jlli[lates arc fTtlI]l Ihc 11;1{S Annual  Report

r

l,ink Stars

1,s161303

Algol

UXAR1

II RI099

111)283447

111)32918

111{5110

II IMIIO

oz Crll

Cyg x l

111)199178

1]1, l,ac

,!M Peg

11.cfcrc]lcc Right  Asc. ( , ,, )

Quasars h It-l  ! (I,l!ls)
,l?(~oo

0241-{ 622 0244 57.69680s (:.(1(1)

0309-1411 0313 0].{)fil) 1 (o :{1))

0326-I 278 0329 57.66941;} ([.4’/’)

0336- 019 0339 30.9377’/4 ((’1s)

0405-1305  04  08 20.3??5;3  ~(>~:lj

0530- 727 0529 30.(11 ?3(11,1 ( :;[I)

131$} 346 13 1736.4 {)1211 (( 1s)

1338-{  381 ]3 40  22.951w,  (( {t[~j

1611-1343 16 13 41,061 ?5(; (() l’<]

1955-{  335 1 9 5 7  40.:)  1!)!11  (1 /(1)

2100-1468 21 02 17.0:)60(1? ((’ 1$’)

2200-} ’120 2202 43,2!11377 ((’ 1 1)
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(i. (.:( Iti C;l,lJSIOhT

‘J’he forlna]  pr-ccisiolls  o f  tllc ~Jrclll[lillarj’ Iillk c)f tlIc JIip}}arcf)s  37 rllonth  FAS’J’  s o l u t i o n
to a VI,BI cxtragalac.tic rcfcrcllcc  ft;:  flIc iiI~ 0./) IIlilliarcsccolid  ill global  rotat ion and  0.5
lrlilliarcsccolld  pcr year in residual  ]atc of t(~tafion.  Alt}Ic)u~}I, t}icse })rccisions slloulct  no t. . .
s i g n i f i c a n t l y  changed  ill the ji~lfil lilll., tl]( actual  an[~lcs Al, ,4:,, A:J, Al, A2, As wi l l  bc

{/ lt]o]l(l~ s(}luti{~xl t}Iat \vill t)ccomc t h e  }li~)parcosII Iod Ificcl  to reflect the final llIJ)ptiT(( 5 ; -

catalog and tllc  slight cha]lgcs  of ( (JO (liJl:tcs {,f t]Ic  rcfcrcrlcc quasars take.rl in the VI,Itl

c.e]cstia]  rcfcr;llce fralnc  that  is  Il(ill(  [ f,llll)]cted ~))r ]](l]{S fol t]Ic lli~)~~arcos  l i n k .

WC ack]lowlcdgc  the strc]lu{,~]s I.-ii(lrt.,  ‘t))’ l}Ic stafls of i,)Ic ~)altici~)atillg observatories  of
the {JS VI,]]] ne twork  (V I,l{A,  llay~~.a<k, (;rec]lb;;llli,  VeIY 1,argc Array, owcns  Valley,

}Iat  Creek  a]ld l)cep Space  NCtJVL)J  k), c]f t IJI.. F,uro])call V],]]] N’ctwork (I IOILII, Mcdicina,

Noto)  ancl of the VI,]]] l’roccsso] at 1 Itiysi;tck  tc, s~lpport tllc  ll]zi]ly  IIours o f  obse rva t ion

and correlation for this prc)gr;i  II]. M’c are ~rry grateful  to the Natio]la]  ltadio A s t r o n o m y
l{adio  observatory for the i]Ijl]c~]tar~t  tilIi( a]lc)catioll  CI]I  tlIc II(W VI, IIA alltcljrla,s. ‘l’he

National  Radio Astronomy OI)SCJ vtit(r~  is (Jpmatcd  by Associated  lllliversity,  inc., under
cooperative agrccmrmt  with t}lc Nati( rlal 5ciencc  l’OU1idatioll, WC t}lank Felicitas  Ar ias ,

Martille  ]Pcissc]  a]ld I)cllisc  ]louc~IIaTIl l’tIT t]lcjJ }IC]]I  ill ~,cttjll?, t}lc c o n s i s t e n t  set o f  c o -
ordinates of  ‘J’able 5. q’hc rcseaT(h  d(s[  ril(d ill this ]cpol  t ~vas carried out,, ill part, at
t}lc Jet  l)ropulsion  l,aborator~’,  (!alif{)l Ilia l~,stitut{: of ‘J’cclLTlolop,y, I]lldcr co]ltract with the

National  AcroIlautics  and Sl)acc ,lcllimrli<(l  ,I(ioll.

Arias,  1’,, Pcissc],  M., l,mtradc,  J )’., 1 {1!/1 , ‘1’hc 1)’~l{S  cxt~agalactic  l{cfcrellce  Frame and

i t s  ‘1’ie to IIip])arcos, lEliS ‘J’c( li]llc  i I N(~~( 7, 1 Jc{cIIIl)cr  l!~{)i , ol)scrvatoirc  d c  P a r i s ,
l’rancc.

l~rocsch16 M., Kovalcvsky  J., 1!)82, As(~, JJJ. Asiro))]i.,  116 ,  89


